Interaction of the N-terminal domain of the AMPA receptor GluR4 subunit with the neuronal pentraxin NP1 mediates GluR4 synaptic recruitment.
Synaptogenesis requires recruitment of neurotransmitter receptors to developing postsynaptic specializations. We developed a coculture system reconstituting artificial synapses between neurons and nonneuronal cells to investigate the molecular components required for AMPA-receptor recruitment to synapses. With this system, we find that excitatory axons specifically express factors that recruit the AMPA receptor GluR4 subunit to sites of contact between axons and GluR4-transfected nonneuronal cells. Furthermore, the N-terminal domain (NTD) of GluR4 is necessary and sufficient for its recruitment to these artificial synapses and also for GluR4 recruitment to native synapses. Moreover, we show that axonally derived neuronal pentraxins NP1 and NPR are required for GluR4 recruitment to artificial and native synapses. RNAi knockdown and knockout of the neuronal pentraxins significantly decreases GluR4 targeting to synapses. Our results indicate that NP1 and NPR secreted from presynaptic neurons bind to the GluR4 NTD and are critical trans-synaptic factors for GluR4 recruitment to synapses.